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[0009] 

The rib according to the present invention can be formed by baking 
rib-precursor compact obtained by hardening of light-sensitive glass-ceramic 
paste hardenable with radioactivity (ultraviolet ray, electron beam or visible 
light, for example). Rib -precursor compact consists of two layers of 
hardened light-sensitive black glass-ceramic paste and hardened 
light-sensitive white glass-ceramic paste. The rib composed of two layers 
(black, white) obtained by baking is formed in the shape of a ribbed base 
substance integrally mounted on either one of the base substances of the 
back plate and the front plate. The rib formed by the present invention has 
a black layer for the upper layer and a white layer for the lower layer, when 
it is formed integrally on the back plate. On the other hand, when the rib is 
formed integrally on the front plate, the upper layer is a white layer and the 
lower layer is a black layer. Namely, the display surface side of the PDP 
substrate is a black layer, and the back plate side is a white layer. By 
adopting such construction, it becomes possible to control reflection of 
external light on the display surface side and also control absorption, by the 
rib, of the light produced from the phosphor at the time of the emission and, 
as a result, achieve a high contrast and a high brightness. 

[0010] 

The light-sensitive glass-ceramic paste contains, basically, ceramic 
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component, glass component, and hardenable binder component. The 
ceramic component, which provides the rib with a prescribed shape, is either 
an inorganic oxide or a mixture thereof in powdery or granular shape, 
usually. On the other hand, the glass component is in powdery or granular 
shape usually, and has a function of further increasing the strength of the rib 
by filling the gap between the ceramic components and furnishing the rib 
with a dense structure. The black and white light-sensitive glass-ceramic 
pastes are not particularly restricted, if only they are of a type capable of 
forming a rib composed of black and white layers after the baking. For 
example, selecting black and white ceramic component or glass component 
may be conceivable. As component having white color, one may enumerate, 
though not restrictive, alumina, titania, and low-fusion-point glass filler. 
On the other hand, as component having black color, there are metal oxides 
such as ruthenium (Ru), manganese (Mn), nickel (Ni), chromium (Cr), iron 
(Fe), cobalt (Co), copper (Cu), etc. As glass-ceramic components available 
in the market for forming a black paste, one may enumerate RFB-030 made 
by Asahi Glass Co., Ltd. which is a mixed powder of lead glass and ceramics 
(copper oxide and chromium oxide) and, as glass-ceramic components 
available in the market for forming a white paste, one may mention 
RFW-030 made by Asahi Glass Co., Ltd. which is a mixed powder of lead 
glass and ceramics (alumina and titania). 
[0017] 

Moreover, a light-sensitive paste containing said binder component 
shall preferably further contain an oxidation catalyst. Such oxidation 
catalyst is composed, usually, of oxide, salt or complex of chromium (Cr), 
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manganese (Mn), iron (Fe), cobalt (Co), nickel (Ni), copper (Cu), zinc (Zn), 
indium (In), tin (Sn), ruthenium (Ru), rhodium (Rh), palladium (Pd), silver 
(Ag), iridium (Ir), platinum (Pt), gold (Au) or cerium (Ce), and can reduce the 
energy (temperature) required for the burning off of the binder component. 
As described above, to avoid remaining of the binder component in the rib, 
the baking temperature must be kept higher than the burn-off temperature 
of the binder component. Therefore, with a reduction of the burn-off 
temperature of the binder component, the temperature required for the 
baking becomes lower. Such reduction of baking temperature enables to 
effectively control thermal deformation (warping, deflection or shrinkage, for 
example) of flat glass plates. Furthermore, glass component of 
comparatively low softening point also becomes available for use, thus 
widening the range of selection of glass component. However, in a white 
paste, care must be taken not to excessively color the paste with the 
oxidation catalyst. 
[0029] 

The partial exploded perspective view in Fig. 2 schematically shows a 
preferred embodiment of the PDP substrate manufactured by using the rib 
formed by the method according to the present invention. The illustrated 
PDP substrate 10 is one used for a PDP of the so-called AC system, but is not 
restricted to it, and may also be used for PDP substrate of DC system. The 
PDP substrate 10 is provided with two separate and opposite transparent 
flat plates i.e. a back plate 12 and a front plate 14. The back plate 12 and 
the front plate 14 are preferably made of soda lime glass easy to obtain. 
Between the back plate 12 and the front plate 14 are disposed a plurality of 
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ribs 16 of prescribed dimensions, to enable to partition the space among 
them and form a plurality of discharge display cells 18. In the respective 
discharge display cells 18 is disposed an address electrode 20 on the back 
plate 12 along the rib 16, while a transparent bus electrode 22 made of 
indium compound (ITO) is disposed on the front plate 14 perpendicularly to 
the rib 16. Moreover, it is so designed that discharge gases such as neon, 
helium or xenon, etc. may be stored between the address electrode 20 and the 
bus electrode 22, enabling emission by discharge. On the back plate 12 and 
the address electrode 20 is provided a dielectric layer 21 manufactured 
preferably as described above. Furthermore, on the respective address 
electrodes 20 are provided fluorescent layers 24 in prescribed order, enabling 
display in color. Still more, also on the front plate 14 and the bus electrode 
22 are provided transparent dielectric layers 26 as required. The dielectric 
layer 21 and the dielectric layer 26 are capable of extending the service life of 
PDP through restriction of spattering of the address electrode 20 and the bus 
electrode 22, by covering the address electrode 20 and the bus electrode. 
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[Fig. 1] [Fig. 2] 
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